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ABSTRACT

Physical examination combined with bacterial isolation and histological
investigation were used to assess the mammary gland health condition in Egyptian
buffalo. Qut of four hundreds lactating buffaloes examined physically. Examination of
2+A milk samples collected from 127 buffaloes for bacterial isolates was carried out.
The percentage of abnormal udders reached Y.Y® %. The most observed
abnormalities were supernumerary teats, blind quarters, extrateat orifice, stepped
udders and atrophied quarters. AY % of the examined sampies had high total bacterial
counts (TBC), indicating that the sanitation conditions of the buffaloes’ environment is
not appropriate. Moreover, the most prevalent mastitis pathogens were
Staphylococcal isolates (A,YA %), Streptococcus dysagalactiae (YY,1% %), Baciilus
(1,Y %), and Coliform (2,7 %).

When the mammary tissue submitted to detailed histological investigation,
severe deterioration of secretory tissue which is mostly repiaced by connective tissue
stroma accompanied with inflammatory and fibroblastic cell infiltration was found.
Mor: over, cofpora amylacea was found in the lumen of some of the degenerated
acini. These histological alterations were accompanied with the occurrence of multiple
infection of the mammary gland. it was concluded thal great deal of attention is
required to diagnose, segregate ard properly treat the infected buffaloes. On the other
hand, early culling of the buffaloes with distorted mammary gland should greatly
decrezse the chance of the vuinerabie tissue for pathogenic infection.
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INTRODUCTION

Pathogenic infection of the mammary gland can manifest itself on a
vanely of forms depe.wing upon the causal agent such as animal factors
(breed, udder morphology, stage and order of lactation), environrmental
facters (season), and farm management practices such as sanitation,
(Thirunvukkarasu and Prabaharan, '1%A b). When the pathogenic
organisms passes through the cistern and ducts of a susceptible udder,
muitiplication of the organisms occur, but may remain fatent for varying
periods of time with no detectable signs. At this time, the presence of the
organisms can not be detectable by the routinely used mastitis screening
tests, even though these organisms still capable of causing clinical disease
reviewed by (Schalm et af, 1971). When the organisms pass through and
penetrate the tissue of the mammary gland, a " flare up " followed by an
inflammatory reaction occur. This inflammation is characterized by influx of
white blood cells into the mammary tissue followed by increasing mammary
epithelial cells as a result of mastitis. This leads to the reduced synthesis and
secretion of milk components synthesized de novo; thus the resulting
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Assessment of damaged secretory tissue of the mammary gland
affected by infection through histological examination revealed less
synthesizing and secretory activity as evidenced by mare interalveolar stroma
and involuting alveolar luminal space (Nickerson and Heald, 1981 and
Sordillo and Nickerson, 1988). Thus infective pathogens may have
deleterious effects not only in the current lactation, but also may be extended
to future milk yield if the causative effect is not appropriately dealt with either
through treatment or culling.

Little information are a available concerning the prevalence of mastitis
pathogens in the buffaloes, especially in Egypt, and the effect of suchan
infection on the functional activity of the udder tissues. Therefore, the aims of
the present work were, firstly to examine the udders physically and classify it
as healthy or non-healthy based on the presence of signs of udder distortion,
secondly, to determine the prevalence of bacteriological agents that causes
mastitis. The third goal was to study the histological changes resulting from
the infection with mastitis pathogens on the mammary tissue.

MATERIALS AND METHODS
A. Experimental herd and physical examination:

A buffalo herd of 400 females at Mehallet-Moussa experimental station
located in the northern Delta were examined physically for either having
healthy udders or bearing signs of udder distortion. These buffaloes were
under routine management and feeding according to APRI (1997). The ages
of this herd ranged from 3 to 19 years. No available data regarding previous
history of mastitis infection or treatment of this buffalo herd.

B. Sampling and bacteriological examination:

Milk samples were collected from 127 buffaloes (508 quarters). The
parity distribution of the milking buffaloes is shown in Table (1). Each milk
sample was cultured and the total number of bacteria was determined
according to the standard methods (Houghtby et al, 1992). Detecticn and
enumeration of specific organisms were performed by serial dilution of milk
samples that were spread-plated onto MacConkey agar for presumptive
Gram-negative (Coliform counts), modified Edward's medium for presumptive
Streptococcus spp. (agalactiae, dysagalactiae, and uberis), Staph-110 media
for presumptive Staphylococcus spp.. Bird Parker agar with Tellurite for
presumptive corynebacterium, and finally blood agar for Baciflus spp. All
plates were incubated at 37°C+2°C, then examined 24 hr and 48 hr later.
These selective and differential media were chosen for the isolation and
identification of mastitis pathogens according to Collins and Patricia {1979).
The results were expressed as cfu {colony forming unit)/ ml.

C. Biopsy and histological examination:

A sample of five buffaloes proved positive for mastitis pathogens and
apparently having distorted udders, in addition to one buffalo free of mastitis
pathogens with apparently healthy udder were biopsied. Mammary tissue
was obtained from each buffalo by surgical biopsy as described by
Mellenberger, et al. {1973). Each sample weighed 10-15 g and the tissue was
immediately fixed in Bouin's solution for 24-48 hr., then transferred to be
preserved in 20 % ethylalcohol. Processes of dehydration, clearing,
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impregnation and staining with Hemotoxylin and Eosin were accomplished

according to clark (1981). The histological examination was done by means

of research Microscopy.

Table (I): Distribution of the parity of the buffalo herd subjected to
bacteriological examination.

Parity Percentage of the herd
1 st 9
2™ 12
3 17
th g
1h 7
h el
" 12
g" 9
g" 9
10" or after 7
Total 100

RESULTS AND DISCUSION

1. Physical examination of the mammary gland:

Four hundreds buffaloes were physically examined for apparently
having healthy udders or carrying signs of udder distortion. The percentage of
appzrently healthy udders reached 92.25 % (Table 2). The udders classified
as on-healthy included teat paralysis, stepped udders (distorted and
uncrganized teats), blind quarters, teats with two orifices, teat keratinization,
attached teats, presence of large nodules in the teats, supernumerary teats,
in aidition to an oedematous udder (Table 2 and Plates 1, 2, 3 and 4). Some
of the visible and palpatory ~hanges in the mammary gland noticed in the
present study cculd ba congenital and represent a nredisposing factor for
mastitis such as blind quarters, supernumerary teats, stepped udders
(Bowley and Weaver, 1999).

Table {2}: The perrart~=2 5f yarious kinds of abnormalities observed
through physical examination of the udder of experimented

buffaloes.

Abnormality Percentage
Necrotic 1.5
Stepped udders 2.25
Blind quarters 0.25
An exira teat orifice 0.25
Attached teats 0.25
Presence of large nodes 1.75
Supernumerary teats 1.25
Atrophied udders 0.25

Total 7.75
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Plate 1. Udder with nodular teat (N) and atrophied quarters (A)

Plate 2. Udder with two attached quarters
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Plate 4. Unorganized udder with two attached quarters.
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Bacteriological Findings:

Table (3) summarizes the percentage of the infected quarters in the
examined buffaloes. Overall 82 % of the quarters were found positive
concerning the total bacterial count (TBC). TBC is known to serve as a rough
guage of herd health, farm sanitation efficiency and proper handling of milk
(Hayes, ef al., 2001). As shown in Table (3) out of 249 quarters found positive
for total bacterial count, 98 quarters (39.65 %) were infected with contagious
bacteria. This group of pathogens inciuded Streptococcus agalactiae (4 %),
Staphylocaccus auries (2.4 %), Streptococcus dysagalactiae (23.69 %) and
corynebacteria (12.85 %). However, the percentage of quarters infected with
bacterial pathogens that considered not contagious in nature (transmitted
through animal's environment) reached 60,6 % including Staphylococcus
isolates (45.78 %), Coliform (5.62 %), and Bacillus (9.24 %) (Table 3). The
most prevalent isolates was the Staphylococeci ( 48.18%) including
S aphylococcus auries (2.4 %) and other Staphylococcus isotates (45.8 %),
fciowed by Streptococcus dysagalactiae (23.69 %).

Table (3): Prevalence of mastitis pathogens in buffalo’s milk samples
examined individually.

Trait N |  %ofinfected quarters |
Total bacterial count (TBC)* 249 100
a. Contagious bacteria; 98 39.35
Strepl. Agalactiae ** 1 04
Sterpt. Dysagalactiae B 23.69
Staph. Auries 59 24
Corynebacteria 32 12.85
b. Environmental bacteria: 151
Strept. Uberis 0 0d
Staph. (other) 114 458 |
Colifom 14 56 I
Bacillus 23 92 o

N = Number of infected gquarters.

* Percentage of quarters with high TBC is calculated as number of quarters with h. 3k total
bacterial count to the total number of the examined quarters.

*parcentage of quarters considered positive for a specific pathogen is calculated as
number of quarters showed higher than the maximum number allowed for this patnagen
to the total number of quarters with high TBC.

Histological Findings:

The histological observation of the mammary gland tissue taken from
buffaloes bearing signs of udder distortions and infected with mastitis
pathogens showed various degrees of inflammatory changes and leucocyte
infiltration in addition to severe destruction of the secretory tissue. Some of
the mammary lobules showed cedema with inflammatory cell infiltration in-
between the degenerated acini which had desquamated cells in the acinar
lumen (Plate 5). In other lobules, the acini were atrophied and surrounded by
inflammatory acini were atrophied and surrounded by inflammatory cell
infiltration and fibroblastic proliferation (Plate6)
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Plate 5. A degenerated acini of the mamary gland infiltrated by
inflammatory cells and associated with desquamated cells in
the acinar lumen, X=40 H&E
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Plate 6. The mammary gland showing atrophied acini infiltrated by
inflammatory cells. X = 160. H&E
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Newly formed capillaries and fibroblastic cells were observed in-
between the atrophied acini (Plate 7). There was focal extravasated red blood
cells and oedema in-between the mammary lobules (Plate 8). The
histopathological findings was the result of the infection that lead to chronic
mastitis (Heidrich and Renk, 1967). In another case infected with
Staphylococcus, the mammary tissue showed mononuclear leucocytic
inflammatory cells infiltration and fibroblastic proliferation in-between the
nonfunctioning atrophied acini. This was associated with hyperplasia in the
lining epithelium of the interlobular lactiferous ducts forming polyps like
projections protruded in the ductal lumen {Plate 9). There was a diffuse
proliferation of fibroblast cells over the lobules with appearance of
desquamated cells and eosinophilic exudates in the lumen of the cystically
dilated interlobular lactiferous ducts (Plate 10). As a result of Staphylococci
=~d Coliform infection in 3 quarters of the udder, the mammary tissue

>wed a massive number of extravasated red blood cells in the acini

ywing necrobiotic changes (Flate 11) as well as in the lumen of the
n.2riobular lactiferous ducts (Plate 12). Moreover interlobular connective
tissue stroma showed a massive number of extravasated red blood cells
{Plate 13). There was severe dilation in the blood vessels associated with
inflammatory cells infiltration and fibroblastic proliferation in connective tissue
stroma of the atrophied acini. The lumen of the intralobular lactiferous ducts
was occluded by mass of necrosed desquamated tissue and blood cells
{Plate 14). Diffuse proliferation of fibroblasts were noticed in-between the
atrophied acini in the mammary lobules (Piate 15). There was also
homogenous cesinophilic lamellated mass (corpora amylacea) in the lumen
of some degenerated acini {Plate 16). Degenerative changes associated with
interstitial basophilic corpora amylacea in-between the lobules was also
observed in the mammary tissue infected with Streptococcus agalactiae anc
Bacillus (Plate 17). Focal lymphoid cells aggregations were noticec in the
mammary lobutes (Plate 18) accompanied by periductal leucocytic
inflammatory cells infiltration surrounded by the degenerated interlobular
lactiferous ducts (Plate 19).

The ultimate goal of the current study was the detection of clinicar and
subclinical mastitis using physical examination in combination with
bactericlogical assessment and histological investigation. Physical
examination illustrates teat lesions, and other miscellaneous conditions that
predispose the udder vulnerable to infection with mastitis pathogens
{Thirunvukkarasu and Prabaharan, 1998a). Teats are known to be vulnerable
to injuries, eczema and other physical inftuences. No accurate statistics
available concerning the abnormalities of the mammary gland in the adult
buffaloes, may be due to early culling of the heifers that have any visible
changes in their udder before it reach the productive stage. The visible
changes in the udder of the investigated herd reached 7.75 % (Table 2).
These changes could be classified into congenital and non-congenital
(acquired) alterations. The congenital udder abnormalities included blind
guarters, on which complete absence of the teat canal may be found. Also,
supernumerary teats, in- that case, the extra teat could be found attached to
the base or the side of one of the main teats where they can interfere with

2260



J. Agric. Sci. Mansoura Univ., 29(5), May, 2004

milking. The extra teats in their typical shape are shorter than normal and
have thinner walls. Moreover, in stepped udders (distorted or unorganized
quarters), the use of milking machines may be hindered or completely
prevented due to unequal or unorganized quarters (Bowley and Weaver ,
1999).

The alterations in the teats, orifices or the main duct and the cistern
could also be held respansible for difficult hand or machine milking. This
could be acquired in later life through diseased udder or by the milking
methods. The acquired alterations include necrotic teats, atrophied quarters
in addition to quarters having large, hard nodules. The latter one is known to
be chronic intramammary staphylococci abscesses (Heidrich and Renk,
1967). Atrophied quarters and necrotic teats are known to result from chronic
infection with mastitis pathogens that are not detected or treated. Since the
present study was conducted to examine the prevalence of bacteriological
mastitis pathogens in Egyptian buffalo, milk of 127 lactating buffaloes (508
individual quarters) was examined for both contagious and environmental
(non-contagious) pathogens. Eighty two percent of the examined quarters
showed high total bacterial count (Table 3). Hayes, et a/. {2001), indicated
that the wide-spread bacterial contamination could be a consequence of
multiple sources as mastitic buffaloes, dirty udders and poorly cleaned
milking equipments. This conclusion was also emphasized by the results in
Tatb'= (3} showing that 61 % of the quarters was influenced by environmental
ba- a and 39% of samples infected with contagious types. Reneau (1986)
she wad that managemaznt i o2 marr ot contio oting the incidence of
intramammany sitechcs 4 uiny ool in the present study, the most
srove]ent iseatsa was Sianc e {zi>§.‘=£5 %} mniiwing aureus (2.4 %)
ard others (45 7 %), followed by Strentococrnus dvsagalactiae (23.7 %),

bie 2. These results were in
w0z, (1995) in cows and
! Lo o wggmiian buffaloes, The
SO N TATSRER . ent Daf‘terlal |solates varies depending upan the
win " pathogen. St aphylucccc! has been recognized as a significant herd
problem known to lead to staphylococcal mastitis. This disease in its
commonest form is thought to be chronic with some mild changes in milk
quantity and quality (Nickerson and Heald, 1981). However, Streptococcus
dysagalactiae are not cantagious, infection with S. dysagalactiae may be
temporary, mild and infrequent. Even though corynebacteria are often found
in freshly-drawn milk. They are rarely associated with clinical mastitis and the
infection may come via the teat canal. Moreover, the wide-spread coliform
bacteria, the infection comes only through direct contact of the teats with
manure or soil heavily contaminated with fecal matter and the organism may
produce mild clinical mastitis (Schalm, et al, 1971). Streptococcus uberis
was not isolated from any of the samples. This result may indicate natural
eradication of this isolate or its vectors from the surrounding environment.
Fox, et al. (1985} showed that management system and climatic conditions
might influence the incidence of intramammary infections.
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The normal mammary gland secreting tissue which is lined with simple
epithelium (Plate 20). is characterized by numerous secreting acini and ducts
in the mammary lobules. Infection of the mammary tissue with Streptococcus
dysagalactiae resulted in oedema with inflammatory cell infiltration between
the degenerated acini which had desquamented cells in the acinar lumen
(Plate 5), in other lobules, the acini were atrophied and surrounded by
inflammatory cell infitration and fibroplastic proliferation (Plate 6). In addition
to newly formed capillaries and fibroblastic cell proliferation (Plate 7). There
was also extravasated red blocd cells and oedema in-between the mammary
lobules (Plate 8).

Infection with Staphylococcus isclates showed increased mononuclear
leucocytic inflammatory cells infiltration and fibroblastic proliferation were
noticed in-between the non-functioning atrophied acini in association with
F-2erplasia in the lining epithelium of the intralobular lactiferous ducts
. ming polyps like projections protruded in the ductal lumen (Plate 20).

are was also diffuse proliferation of fibroblasts allover the lobules with
a-pearance of desquamated cells and eosinophilic exudates in the lumen of
the cystically dilated interlobular lactiferous ducts (Plate 10). In response to
multiple infection with Streptococcus agalactiae, Coliform, Bacillus and
Staphylococcus to the mammary tissue, massive number of extravasated red
blood cells were observed in the lumen of the acini which showed necrobioic
change (Plate 11), as well as in the lumen of the intralobular lactiferous ducts
{plate 12), and in focal manner at the interlobular connective tissue stroma
(Plate 13). There was severe dilation in the blood vessels associated with
inflammatory cell infiltration and fibroblastic proliferation in connective tissue
stroma between the atrophied acini (Plate 21). The lumen of the intralobular
lactiferous duct was occluded by mass of necrosed desquamented tissue and
bicod cells (Plate 14). Diffuse proliferation of fibroblasts were noticed in-
between the atrophied acini in the mammary lobules (Plate 13). There was
also homogenous eosinophilic lamellated mass (corpora amylacea, in the
fumen of some degenerated acini (Plate 16). Corpora amylacea arises during
cysts development in the course of catarrhal inflammation of the udder. They
are usually palpable as firm nodules under the movable skin, but sometimes
they bulge to the surface as dome-shaped swellings (Heidrich and Renk,
1967). The severe deterioration of the mammary tissue in this case may be
due to chronic and recurrent infection with multiple mastitis pathogen as was
found in this study. Another case of mammary tissue multiple infection was
also observed, in which, infection with Staphylococcus isolates.
Streptococcus isolates, and Bacillus resulted in degeneration of the epithelial
cells lining the acini of the mammary lobules (Plate 20), associated with
interstitial lamellated basophilic corpora amylacea in-between the lobules
(Piate 10). Mononuclear leucocytic inflammatory ceils infiltration and few
fibroplastic cells proliferation were observed in diffuse manner in the
interlobular as well as intracinar connective tissue stroma (Plate 11). Focal
lymphoid cells aggregations were noticed in the mammary lobules (Plate 13),
accompanied by periductal leucocytic inflammatory cells infiltration
surrounded by the degenerated interlobular lactiferous duct (Plate 21).
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Plate 7. The atrophied acini of the mammary gland penetrated by newly
formed capillaries (C ) and fibrosis (F). X = 160. H&E
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Plate 8. The mammary gland showing focal extravasation of red blood
cells (A) and cedema penetrating the lobules (O). X= 40. H&E
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Piate 9. The stroma of the mammary gland showing infiltration of the
mononuclear leucocytic inflammatory cells {M), proliferated
fibroblast (P), atrophy of the acini {A) and hyperplasia of the

interlobular lactiferous duct (H). X=40. &

mmary gland with cystic dil ct (A),
desquamated cells in the duct of lumen {D)and an atrophied
non-functioning acini{A} penetrated by fibrous tissue
proliferation(F}. X=40. H&E

2264



Lo e . s 4.; f > 5 . . ¥ .
Plate 11 ‘Necrotic changes in the acini of the mammary gland with
massive number of extravasated red blood cells impacted

the acinar lumen. X=40. H&E

Plate 12 An extravasated red blood cells in the lumen of lntralobular
lactiferous duct of the gland with desquamation of the
ductal lining epithelium. X=40. H&E
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Plate 13. the mammary gland with massive number of extravasated red
blood cells in the interlobular stroma. X=40. H&E

Plate 14. Necrosed desquamated tissue mass with blood cells in the
lumen of the intralobular lactiferous duct of the mammary
gland. X=16. H&E
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Plate 15. Diffuse fibrosis penetrating the atrophied acini in the
mammary lobule. X = 40. H&E

Plate 16. Corpora amylacea in the lumen of the atrophied acini of the
mammary lohule. X = 40 H&E
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Plate 17. The interstitial corpora amylacea of the mammary gland.
X=160. H&E

e .o

Plate 18. Focal aggregation of the lymphoid cells in the lobuies of the
mammary gland. X = 40. H&E
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Plate 19 An :nterlobular lactiferous duct lined with degenerated
epithelium (D) surrounded by mononuclear leucocytic

inflammatory cells (M). X = 160. H&E
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Plate 20. The normal histological secreting acini and ducts in the
mammary gland lobule. X=40. H&E
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Plate 21. Dila

tion of the iterlobula blood vessels (B} with inflammatory
cells infiltration penetrating the atrophied acini (A} in the
mammary gland lobule. X=40, H&E

The current histological results agrees with the results obtained by
many investigators (Heald, 1979; Nickerson and Heald, 1981; Trinidad, ef al.,
1990; Zank and Schlatterer, 1998 and Sordilio and Nickerson, 1988)
indicating that lactating animals infected with Staphylococcal and
Streptococcus isolates resulted in more interalveclar stroma and involuting
alveolar epithelium and less alveolar luminal space, in addition to
replacement of secretory tissue with non-secretory tissue. Morecver,
inflammatory changes and heavy leucocyte infiltration observed in the
infected tissue.

CONCLUSION

The percentage of apparently healthy udders reached 92.25 %.
However, the percentage of quarters with high total bacterial count was 82 %
reflecting the great need for stringent mastitis control policies especially
identification and segregation of diseased buffaloes. The prevalence of
environmental bacteria (isclates of Staphylococcus, Bacillus and Coliform,
Table 2) points at the wide-spread bacterial contamination in the animal's
environment. The histopathological alterations observed in the mammary
tissue due to infection with mastitis pathogens resulted in decreased milk
synthesizing activity caused by the replacement of the secretory tissues with
the interalveclar stroma. The present data show that the rate of
intramammary infection could be controlled through stringent mastitis
management practices for lactating buffaloes, that may hefp to decrease
cross-contamination. Moreover, segregation and proper treatment of infected
animals and early culling of buffalces showing any distorlion in the mammary
gland which may predispose the mammary tissue vulnerable to the mastitis
pathogens may be a good help for having a mastitis-free-buffalo herd.

2270



J. Agric. Sci. Mansoura Univ., 29(5), May, 2004

REFERENCES

APRI, 1997. Animal Production Research Institute, Ministry of Agricufture,
Animal and Poultry Nutrition (In Arabic), Giza, Egypt.

Bansal, B. K.; Singh, K. B.; Roban, R.; Joshi, D. V.; Nauriyal, D. C. and
Rajesh-Mohan., 1995. Incidence of subclinical mastitis in some cows
and buffalo herds in Punjab. J. of Research, Punjab Agric.Univ., 32(1):
79-81.

Bowley, RW. and Weaver, A. D., 1999. Diseases and disorders of cattle.
Wolf Publishing Limited.

Clark, G., 1981. Staining Procedures. Fourth Ed., Published by Williams and
Wilkins, U. 8. A

Collins, C. H. and Patricia, M. L., 1979. Microbiological Methods. Fourth
Edition Butter Warths. COLl. London, UK.

Dhakal, [. P. and Thapa, B. B., 2002. Economic impact of clinical mastitis in
the buffaloes in Nepale. Buffalo J., (2): 225-234.

Fox, L. K.; Chester, S. T.; Hallberg, J. W.; Nickerson, S. C.; Pankey, J. W.
and Weaver, L. D., 1995. Survey of intramammary infections in dairy
heifers at breeding age and first parturition. J. Dairy Sci., 78: 1619-
1628.

Hayes, M. C; Ralea, R.D. Murphy, S. C,; Carey, N. R,; Scarlett, J. M. and
Boor, K. J., 2001. Identification and characterization of elevated
microbial counts in bulk tank and raw milk. J. Dairy Sci., 84: 292-298.

Heald, C. W., 1979. Morphometric study of experimentally induced
Staphylococeus aureus mastitis in the cow. Am. J. Vet. Res., 40: 1294.

Heidrich, H.J. and Renk, W., 1967. Diseases of the mammary glands of
domestic animals. English translation W. B Saunders Company,
Philadelphia and London.

Houghtby, G. A.; Maturin, L. J. and Koening, E. K., 1992. Microbiclogical
count methods, in Standard Methods for the Examination of Dairy
Products. pp. 213-246 in 16th ed. R. T. Marshall, ed. Am. Publ. Health
Assoc. Inz., Weo-~i=zion, DC, U. 8. A

Mellenberger, R. W.; Bauman, D. E. and Nelson, D. R., 1973. Metabolic
adaptations during lactogenesis. Fatty acid and lactose synthesis in
cow mammary tissue. Biochem. J., 135: 741.

Metawie, R. A. and Mohamed, O. M., 2000. Some biochemical changes in
serum and milk of mastitic buffaloes. Egypt. J. Agric. Res., 78(4): 1737-
1747.

Nickersen, S. C. and Heald, C. W., 1881. Histopathologic response of the
bovine mammary gland to experimentally induced Staphylococcus
aureus infection. Am. J. Vet. Res., 42(8): 1351-1355.

Reneau, J. K., 1986. Effective use of dairy herd improvement somatic cell
counts in mastitic control. J. Dairy Sci,, 69: 1708-1720.

Schalm O. V.; Corroll, E. J. and Jain, N. C., 1971. Bovine Mastitis. Lea and
Febiger. Philadelphia, U. S. A.

Shuster, D. E;; Harmon, R. J.; Jackson, J. A. and Hemken, R. W., 1991,
Suppression of milk production during endotoxin-induced mastitis. J.
Dairy Sci., 74: 3763-3774.

2271



J. Agric. Sci. Mansoura Univ., 29(5), May, 2004

Sordillo, L. M. and Nickerson, S. C., 1888. Morphologic changes in the bovine
mammary gland during involution and lactogenesis. Am. J. Vet. Res.,

49: 1112

Thirunvukkarasu, M. and Prabaharan, R., 1998a. Epidemologic measures of
asscciation between the incidence of mastitis and some of its
predisposing factors. Indian Vet. J., 75 (8): 718-722.

Thirunavukkarasu, M., and prabaharan, R. 1998b. Factors influencing clinical
mastitis in bovines-a study in Tamil Nadu. Indian. Anim. Prod. Manag.
14 (2): 110-114.

Trinidad, P.; Nickerson, S. C. and Adkinson, R. W. (1990). Histopatholagy of
Staphylococcal mastitis in unbred dairy heifers. J. Dairy Sci., 73: 639-

647.
Zank, W. and Schliatterer, B., 1998. Assessment of subacute mammary

inflammation by soluble biomarkers in comparison to somatic cell
counts in quarter milk samples from dairy cows. J. Vet Med. A, 45:

41-51.
Bl (8 Ll sty gD il N g £ puial) gl dendd) Sl Saal) LTI (g e
_ i paall G galall 4500
uali.c.\\}&.nr\-ﬁ‘-—dg.‘i.\ﬂ!Mﬁh—‘ﬁi’JJJﬂwh—dﬁ)ﬂUU&J
o palali Qjcb‘,a._.‘-.ui-u.ﬂ‘”ﬂi CLEN Sgay g

Soe—Ball Gasill (-1.‘.:';.'1.;..1 riu)..a.q.n wasalaldl 8 L0 sl el Al &ﬁ:\!
ol 3y B30 Loy e gl fd A 0 ) ALY L sl a5 5580 S5
|:\J_,\__|_f.\s._|ﬂu.l$.“ 2all JL_I:I::J ;l_);}r.:.ﬁ).iay\_-,.f... _\_;.jl_l_)q_kaiegm _\_‘....“umj
=3 ol AP A 2o g gl Qe g el Dl y el by el LS Cigiuas
i8Sy V,Ve (A Sl el e Al nall B of gy cdagala 1YY 22 G lemes
A3 A alally 4 oda Ao Gy p LW A Cldadl 2 i3l 0 A T ek copdd
A L 3y Sliaall (0 %AY (o iy be o sy o gl galall g sl 5 el
GlS il y dpuliall Ll oyl il G aae I ks las g g pesall (o SSE IS5 508
Al Sy Sudl g (YA A) say il p Sal g A pall Gl g1 A
(%0,1) sl LS Ll (%4, Y) dyseand iy jSaall 5 (%TY,04)

ol 8kl AVl yad ) A llia O gl A 5 gl A o 6l Ja) N
wany Waad im0l Sl LA el y LI pe Ralas ol A Y il g
A gd sl i aill o3 ISy 8 pebiall Clay ol g 8 o 5 5S0a 2y gl Sl
Al 3wl 3 s e e G AT 3ga g Adad e

Jime y gt A8y Aali Rl ) () pliad Sl ppall o3 o ey Bas Laay

g 0 glall g juiall I3 S padt Sl (5 AT Lals ey Llad Sl pad x3e
o pmall Al Gpulialh 3 p el Aaaidl (5 gl (e B IS e Tl T ol o0
s el Glwall

2272



